Abstract Analytical functioning of a point-of-care analyzer, i-Smart 30 (i-sens: Seoul, South Korea), for electrolyte quantification was investigated at Sant Parmanand Hospital, a tertiary-care hospital in Delhi, India. Samples that were received for electrolyte assay were assayed, double-blinded for their Na and K level using the arterial blood gas analyzer, the ABL 555 (Radiometer, Copenhagen) and the i-Smart 30 electrolyte analyzer. There was satisfactory correlation between the results obtained with the two analyzers with an encouraging bias, standard deviation and the 95 % limits of agreement between the data generated for Na and K levels. The performance of the i-Smart 30 would be satisfactory during the point-of-care measurements of Na and K levels in emergency rooms and clinical laboratories with inadequate infrastructure only if its day-to-day performance was monitored to ensure reliability of the generated reports.
Introduction
The estimation of electrolyte levels is an important laboratory investigation and is recommended both in hospitalized and ambulatory cases. The results guide clinicians in offering judicious therapeutic recipes. Electrolyte estimations involve several laboratory actions that are carried out in a semi-automatic or fully-automated analyzer. The analyzers require several reagents, electrodes and valves. Their calibrations with reference preparations are carried out periodically by the manufacturer and laboratory personnel. In many regions around the world, the laboratory infrastructure is weak and there are not many laboratories capable of generating accurate estimations of electrolyte levels [1] . At the same time, there is little appreciation of the role of clinical laboratories in medical practice or public health interventions [2] .
At the Sant Parmanand Hospital, a multi-disciplinary, tertiary care hospital in Delhi, India, we carried out analytical experiments on i-Smart 30 Electrolyte analyzer (isens: Seoul, South Korea. In order to find out the accuracy of the results obtained from this analyzer for quantification of Na and K levels we compared them with the results obtained from a blood gas analyzer (ABL 555; Radiometer, Copenhagen) already in use for arterial blood gas measurements and electrolyte assays. These comparisons were approved by the hospital authorities.
Methods
Blood samples were collected during December 2012 at the hospital which caters to a large population in and around Delhi. These were drawn after due consent by venipuncture in ordinary vials from ambulatory and hospitalized patients for quantification of electrolytes, including renal function tests. The sample selection for i-Smart 30 electrolyte analyzer was through a randomized, double-blinded process. That guaranteed uniformity in selection of samples from three categories of patients and eliminated any individual bias. The random numbers were generated online using Random Sequence Generator at http://www.random.org/ sequences/. The identities of the patient or the laboratory reference number details were not disclosed to the technologists working with the ABL 555 and i-Smart 30 Electrolyte analyzers. These results were available within 1-2 h of venipuncture.
The results were analyzed using the SPSS 11.5 (SPSS Inc. Chicago, USA), the GraphPad Prism and the MedCalc software to carry out the Bland-Altman analysis and to calculate the Passing-Bablok regression.
Results
Among the 65 samples, eight were drawn from outpatients and 57 from inpatients. Of the samples assayed for Na, the levels of 20 samples were outside the normal range of 135-145 mEq/L, being lower in nine and higher in 11 cases (Table 1) . Likewise, there were 22 samples outside the normal K range of 3.5-5.0 mEq/L-14 below and 8 above ( Table 2 ). There was a satisfactory correlation between the results obtained with the two analyzers with no significant deviation from linearity (Tables 1 and 2 ). The Bland-Altman bias for Na was 0.9, standard deviation 2.7 and the 95 % limits of agreement ranged from -0.4479 to 6.295 (Fig. 1) . With K, the Bland-Altman bias was 0.067, standard deviation 0.23 and the 95 % limits of agreement had ranged from -0.52 to 0.38 (Fig. 2 ).
Discussion
The above comparison was made after randomization of samples, as done earlier by us for two hematology analyzers [3] , for a double-blind assay for the estimation of Na and K levels. The data generated on the i-Smart 30 matched very well with ABL 555 which was used as the reference analyzer. We used ABL 555 for reference since it has been in our use for more than five years and electrolyte results generated thereby are being assessed externally in the Randox International Quality Assessment (RIQAS) [4] . Facilities for carrying out such assays using ion-selective electrodes or flame photometer are not available in the hospital. The bias and its standard deviation including the 95 % limits of agreement between the data generated with ABL-555 and i-30 Smart have been heartening (Figs. 1, 2) .
Our laboratory personnel involved in comparative investigations with these analyzers are well conversant with internal quality control and external quality assessment for electrolytes. The technologists are also acquainted with the use of ABL 555, including its cleaning solution, a We did not face any problem in the operation of the electrolyte analyzer i-Smart 30 which is a sensor-and cartridge-based analyzer. With 60 lL of blood sample, the results are available within 60 s. With an attached handle and built-in rechargeable batteries, it is possible to move it to different point-of-care testing sites. Furthermore, its consumable parts such as reagents, electrodes, valves, tubing, sampler and especially the waste bag are enclosed within a cartridge [6] .
The initial cost of purchase and the running cost per sample tested with ABL 55 are 2-3 times higher than i-Smart 30. While it is possible to monitor in any laboratory both the arterial blood gas levels and to measure electrolyte levels with ABL 555, only electrolytes can be measured with i-Smart 30. Also, it would not be possible to use ABL 555 outside a laboratory e.g. emergency room, physician's surgery or in the field. During usage of i-Smart 30, users are protected from any secondary infection since samples are cleaned automatically and the cartridge can be removed after use or expiration date. Its maintenance is easy and there is no need to replace reagents or consumables [6] . It would be suitable for carrying out screening activities on large scale by charitable organizations or for the care of patients in remote areas during natural disasters. Our experience has convinced us that there should be no room for skepticism among those laboratory personnel and clinicians about the accuracy of results obtained with i-Smart 30. That can be achieved by exercising an internal quality control on the results generated even in laboratories located in remote locations. Aliquots from samples from patients with lower, normal and higher electrolyte values could be picked up. By testing such aliquots repeatedly, it would be possible to work out the mean and standard deviation [7] . If the results of this basic investigation are consistently satisfactory, it can be presumed that the quality of the results generated by the electrolyte analyzer i-Smart 30 is up to the mark.
Conclusion
An assessment of the Na and K levels can be carried out using the i-Smart 30 (i-sens: Seoul, South Korea) in laboratories, the emergency-room setting, the physician's clinic and in field locations though it would be essential to exercise an internal quality control over the results generated.
